The aim of the study was to present one clinic's experience in the treatment of thoracic injuries. Particular attention was paid to the methods for treatment of patients after thoracic injuries. Material and methods. During the years 1996-2006, 273 patients with thoracic injuries were hospitalized in the clinic; 0.9% of all patients treated during this time. There were 66 women (24.2%) and 207 men (75.8%), aged 17 to 85 years (average: 34.9). Results. Among all of the thoracic injuries analyzed, the most common was traffic accidents, which made up 111 (40.7%) cases. Next, accidents of violence made up 87 (31.9%) cases, and accidental falls and falls from heights 62 (22.7%) cases. Rare were self-mutilations, crash traumas and gunshot traumas. Isolated injury was observed in 107 cases, and 166 (60.8%) patients had multifocal trauma and multi-organ injuries. 50 patients (18.3%) had acute, penetrating injuries, and 223 patients (81.7%) had blunt thoracic injuries. During hospitalization, other traumas were diagnosed: rib fractures in 107 cases (39.2%), pleurohematoma in 37 cases (13.6%), pneumothorax in 36 cases (13.2%), pneumohemothorax in 26 cases (9.5%), lung contusion in 43 cases (15.8%), posttraumatic aorta aneurysm in 31 cases (11.4%), and contusion of the heart or great vessels in 8 cases (2.9%). The applied treatment was: pleural cavity drainage in 86 cases (27.8%), immediate thoracotomy in 24 cases (8.8%), laparotomy in 23 cases (8.4%), stent-graft implantation in posttraumatic aneurysms in 30 cases (11%), and other specialized operations in 46 cases (16.9%). Qualified surgical treatment was performed in 176 cases (64.5%) out of 273. Multispecialized treatment was used in 46 cases (16.8%). 16 patients died (5.9%), most directly after admission to the hospital. Conclusions. 1. Over 30% of patients need no surgical treatment after thoracic trauma. 2. The most common coexisting injuries with thoracic trauma are cranio-cerebral injuries and bone fractures. 3. The main cause of death is oligovolemic shock due to heart and great vessels contusion.
Thoracic traumas are very serious diagnostic and therapeutic problems in surgical departments with emergency units. On one hand, we know that many patients need no hospital treatment after thoracic trauma injury, while on the other hand we have «golden hour« for diagnosis and surgery (1) . This is especially true in cases of penetrating traumas of the mediastinum with heart or great vessel injury. Clinical experience shows that blunt thoracic injuries without breaking of chest integument or bone fractures can also cause deep internal lifetreating complications. The most important injuries caused by blunt thoracic trauma are aortic isthmus disruption caused by the horizontal deceleration and rupture of the mediastinum branches from the internal thoracic artery by a similar mechanism.
The aim of our study is a one center clinical material analysis of patients after thoracic injuries in the context of the therapeutic methods used to treat different traumas. We also analyzed the indications for surgical treatment after isolated chest injuries as well as 644 R. Pogorzelski et al. with coexisting multi-organ and multifocal traumas.
MATERIAL AND METHODS
From 1996 to 2006, a total of 29218 patients were treated in our clinic, including 273 (0.9%) with thoracic trauma. These patients consisted of 66 women (24.2%) and 207 men (75.8%), aged 17 to 85 years (average: 34.9). In 107 cases (39.2%), the thoracic trauma was isolated, while 166 cases (60.8%) had multi-organ and multifocal trauma. 50 patients (18.3%) had a penetrating trauma, while 223 (81.7%) had a blunt trauma.
RESULTS
The causes of thoracic trauma are shown in tab. 1.
The most common chest injury is rib fracture and its complications.
The kinds of chest traumas are listed in tab. 2.
These kinds of chest wall and thoracic cavity organ traumas appeared separately or co- An analysis of each patient's precise medical documentation showed that 176 patients (64.5%) needed specialized surgical treatment, while 97 (35.5%) needed only short-term observation. Of this second group of patients, 86 people (31.5%) had been hospitalized after alcohol intoxication. In this circumstance, diagnosis and clinical examination is much more difficult. Of all 99 patients with a diagnosed hematoma, pneumothorax or hemopneumothorax, 76 patients (76.8%) had cavity drainage. In the case of a small pneumothorax or small hematoma, there was no need to use drainage during hospital admission; the decision was made during the stay according to radiological controls or the clinical situation. One patient needed simultaneous bilateral drainage because of bilateral pneumothorax, and 4 others because of hemopneumothorax. Emergency thoracotomy was performed in 24 patients. Indications for this procedure are shown in tab. 5. Among 11 injured with penetrating wounds, there were 9 with knife wounds and 2 with gunshot wounds. All of the patients with knife wounds needed lung suture and hemothorax drainage. Three patients in this group died because of very serious coexisting injuries, in particular, brain injuries. The deaths had no direct connection with the thoracic trauma or the thoracotomy performed. One patient with a gunshot wound on the right side had a lower lung lobe injury caused by the bullet, a diaphragm and liver wound, with the bullet having torn off the gall-bladder. In this case, we performed a right-side thoracotomy, suturing of the injured lung and diaphragm, and laparotomy to stop the liver bleeding and cholecystectomy. The bullet was found in the intestinal loops. Another patient had a gunshot wound contiguous to the left chest wall. The bullet came in frontally into the intercostal space, injured the pleura but not the lung, and stopped in the muscles around the scapula angle. Of the patients with heart injury, two needed sutures in the right chamber, two the right atrium, and one the apex of the heart, not penetrating into the chamber. In the next two cases, pulmonary artery trunk injury was diagnosed. These injuries were diagnosed and recognized by surgical procedures, but the patients died because of irreversible hypovolemic shock. Three patients were operated on because of bleeding to pleural cavity. During thoracotomy, the source of bleeding was found to be injured internal thoracic arteries without rib or sternum fractures, and in one case, intercostal vessels injured by the sharp edge of broken rib. In the cases of internal thoracic artery injuries after blunt trauma, partial or full trunk wall artery rupture was observed and localized to the upper border of the transversus thoracic muscle. In this case, the mediastinum branch tore off from the internal thoracic artery due to displacement of mediastinum organs during the accident.
Posttraumatic diaphragm hernia was recognized in the early stage and treated in 3 cases. Twice it was right sided, and once it was left sided. Right sided diaphragm injuries were operated on by right sided thoracotomy, and left sided from the abdominal side.
In 3 cases, laparotomy was performed directly after thoracotomy. In all cases, the reason was for a penetrating wound of the both body cavities. In summary, 15 patients were operated on because of penetrating wounds and 8 after blunt trauma of abdomen coexisting with thoracic injury. Intrasurgically-recognized abdominal organ injuries are presented in tab. 6.
As is apparent from the table, 23 patients 53 injured abdominal organs were operated on.
From the year 1999, our clinic started intravascular treatment of aortic aneurysms using stent-grafts, and in 2002, posttraumatic aneurysms of the thoracic aorta were also treated. From this time, 30 patients with aortic Most patients with acute aneurysm need emergency or accelerated procedures due to the necessity of treatment of other injuries, even surgical operations. Stent-grafts were inserted via the femoral artery and expanded right below the left subclavial artery branch, resulting in sealing of the aorta (fig. 2) .
In 2 cases, deaths were caused by coexisting injuries, mostly brain contusion. In 1 case, death was due to aneurysm rupture in the operating room directly before surgery, leading to hypovolemic shock. Overall, of the group of 273 patients hospitalized due to thoracic trauma, 176 (64.5%) were surgically treated. A group of 46 patients (16.8%) underwent multispecialized treatment, and after thoracic injury treatment were transported to other medical centers, mostly orthopedic wards and neurosurgical, maxillofacial surgery and laryngological clinics. The other 97 injured patients (35.5%) needed diagnosis and hospital observation, and after a short stay in the hospital, they were discharged home.
16 patients (5.9%) died due to thoracic injuries and coexisting injuries. 11 (4%) of them died during the first 24 hours after admission to the hospital due to irreversible posttraumatic shock.
Hospital treatment lasted for 2 to 23 days (average: 7.6). A longer stay in the hospital was caused by multi-organ and multifocal injuries needing multi-staged treatment, and large, slowly healing lung contusions in 37 patients (13.6%) (fig. 3) .
DISCUSSION
Most thoracic injuries are blunt traumas. According to different authors, the percentage of blunt thoracic traumas is estimated to be from 70 to over 90%. The percentage of penetrating injuries is below 30%, and is only slightly higher in medical centers taking care of victims with gunshot wounds (2-5). In our study, acute thoracic injuries were recognized in 18.3% of patients, and blunt in the other 81.7%.
They were predominantly caused by traffic accidents, independently comprising 40 to over 80% of all cases. The next most common are accidental falls and falls from heights, from 14% to over 30% of all cases. Following this is victims of assault and battery, making up to 37% with mostly penetrating injuries (gunshot or stabbing wounds) (6, 7, 8) . The majority of patients have combined multi-focal or multiorgan injuries. According to different authors, Table 7 Posttraumatic aneurysm Number Deaths Acute 20 3 Chronic 10 Total 30 3 Fig. 2 . Traumatic injury of the aortic isthmus before and after use of a stentgraft 647
Surgical treatment for thoracic injuries -one clinic's experience Table 9 Author Cranio-cerebral injuries %
Bone fractures %
Abdominal injurieslaparotomy % Adegboye et al. (9) 31,9 69,5 11,5 Bardenheuer et al. (14) 39,2 68,9 Borman J.B. et al. (15) 26,7 69,9 8,4 Our study 29,3 21,6 11,7 Fig. 3 . Lower lung lobe contusion due to sudden acceleration combined injuries comprise 59.1% to 82.4% of cases, with the rest being isolated injuries of only the thoracic walls or organs (4, 8, 9) . The injuries concerned mostly young people, and absence at work is another related economic problem. The average age of patients with thoracic injuries is estimated to be between 38-42 years (2, 10, 11). Patel et al., by analyzing the age of patients with thoracic injuries, stated that only 3% of the injuries were in patients over 65 years of age, with the rest being young people (6) of a productive age. The average age of our patients was even lower (34.9).
The most common consequences of thoracic injuries are rib fractures, pleural hematoma, thoracic edema, pneumohematoma, or other rare diagnoses. The rate of different posttraumatic complications according to different authors is shown in tab. 8.
A slightly higher percentage of posttraumatic thoracic complications found by different authors as compared to that of this study is a result of different and more precise selection of patients admitted to specialized injury centers than in Poland.
The most common coexisting injuries are cranio-cerebral injuries, bone fracture, or abdominal organ injuries. The rate of injuries coexisting with thoracic injuries by different authors is shown in tab. 9.
Between 2.9% and 16.7% of patients with blunt thoracic trauma and up to 80% with penetrating injuries required surgical treatment with thoracotomy (3, 12) . Using videothoracoscopy in the diagnosis or treatment of hemodynamically stable patients after thoracic injury allows for a reduction in the need for thoracotomy. Lowdermilk (16) showed that videothoracoscopy in patients after thoracic injury was 90% was successful, with only 10% needing conversion to thoracotomy. Other authors state that videothoracoscopy allows treatment of mainly long-term consequence in the thoracic cavity and decreases distant complications (17, 18) .
Posttraumatic aorta aneurysms are mainly localized in the initial part of descending aorta (90%), and in the remaining 10%, the aortic arch or ascending aorta. They comprise 2.7% of thoracic aorta surgeries. From the first successful treatment of posttraumatic aorta aneurysms using stent-grafts in 1997, many optimistic studies appeared (19, 20) . The surgical treatment of posttraumatic aortic injuries has a high death rate (8-33%) and a high risk of paraplegia, estimated to be between 2 and 26% (21) . Intravascular treatment decreases the risk of deaths or paraplegia to a minimum, as Scheinert (22) showed by comparing the classical vs intravascular methods. Deaths in this group of patients are usually connected with treatment delay and coexisting injuries, as also shown by other authors.
The total mortality after thoracic injuries is estimated to be between 5.7-16.6%, and is much higher in penetrating injuries (8, 10, 23) .
In the presented material, the total mortality was 5.9%. CONCLUSIONS 1. Over 30% of patients do not need to be surgically treated after thoracic injuries. 2. The most common injuries coexisting with thoracic trauma injuries are cranio-cerebral injuries and bone fractures. 3. The main cause of death is oligovolemic shock due to heart or great vessel contusions.
